Rubric: Answers provided in the key below are general responses that properly address each question. Student answers may vary. Complete answers with all major elements properly addressed were given a point value of 1 (thus, a perfect quiz would receive a score of 6/6). Incorrect answers were given a value of 0. Based on the completeness or correctness of the answer, partial credit was given in 0.25-point increments. Each answer was therefore given a point value based on the following scale:
0 points = answer is incorrect 0.25 points = answer has one or more correct elements, but major points are missing 0.5 points = answer includes some major points, but other key elements are missing 0.75 points = answer is mostly correct; major points are discussed, but some minor points are missing or are incorrect 1 point = answer is entirely correct, with all major elements properly addressed
The total point value out of 6 possible can be converted to a percentage if desired, as was done for the data presented in Figure 3 . 2. Grind into powder with a mortar and pestle, and add 5 ml of warm (60°C) water (distilled or deionized is preferred). Mix until a slurry forms.
3. Pour slurry into a 15-ml screw-cap centrifuge tube, seal and shake intermittently for 5 minutes. Students may shake tubes manually or use a vortex mixer.
4. Centrifuge the moringa slurry at ~3000 rpm for 2-5 minutes (this can be at the same time as the garlic slurry described in part B below).
5. Using a micropipette, draw up the liquid without disturbing the pellet, and dispense into a small beaker.
6. To sterilize the extract, begin by pulling up the liquid that is in the beaker with a syringe. Attach a sterile membrane filter (0.2-0.45 µm) to the tip of the syringe. Screw the filter on tightly. To ensure sterility, do not touch the tip of the filter to any surface. Filter-sterilize the extract by pushing the extract through the filter into a sterile petri dish. The filtrate is now sterile. Put the lid on the petri dish, and label the sample. (Be sure that the filter-sterilized liquid extract is kept sterile from here on.)
7. Set aside until ready to soak the paper disks. Use sterile forceps (dipped in ethanol and flamed) to transfer the sterile blank disks to the filter-sterilized extract.
8. Allow the disks to remain in the liquid for 5 minutes. Using sterilized forceps, transfer the extract-soaked disks to the already inoculated bacterial plate cultures (see parts C and D below).
B. Fresh garlic extraction in water
1. Peel the garlic cloves. With a mortar and pestle, grind 1 g of fresh garlic into 5 ml of room temperature deionized water until a slurry forms.
2. Using a spatula, transfer the slurry into a 15-ml screw-cap centrifuge tube, seal, and spin at ~3000 rpm for 2-5 minutes.
3. Using a micropipette, draw up the liquid without disturbing the pellet, and dispense into a small beaker. 
C. Inoculating the plates with bacteria:
Each pair of students should prepare separate plate cultures of Escherichia coli and Bacillus cereus. In this way, you will be able to compare the effect of each plant extract on gram-positive (B. cereus) and gram-negative (E. coli) bacteria.
1. Label the bottom of the two Mueller-Hinton agar plates with the appropriate bacterial species, the date, and the student's initials. Mark the spots where the control and treated disks will be placed.
2. Plate B. cereus and E. coli on their respective agar plates. Using a micropipette and sterile tip, place 100 ml of liquid B. cereus culture on its labeled agar plate. Use an ethanol-flamed spreader to spread the bacteria over the entire surface of the plate (Figure 1 ; alternatively, a sterile swab may be used to spread the bacteria on each plate). Repeat this procedure on the second agar plate for E. coli.
3. Flame the spreader before setting it down (or if swabs are used, dispose of them in a designated biohazard container). 
